1. When the hand readies the ground, the line representing the direction of the force, received principally by the ball of the thumb, passes into the carpus, and thence into the lower end of the radius.
If at the moment of impact the angle between the axis of the forearm and ground is less than 60?, the line representing the direction of the force passes upwards anterior to the axis of the forearm ; the whole shock is therefore borne by the lower end of the radius, which is broken off, and the force being continued, the lower fragment is driven backwards. From a series of experiments, I am of opinion that the angle, at the moment of impact between the arm and the ground, is, in the majority of cases in which a person falls forward and puts out his hand to save himself, about 45?.
Hence the frequency with which the radius is fractured immediately above its carpal extremity. When at the moment of impact the angle is greater than 60?, then the line of force, instead of passing anterior to the axis of the arm, passes up the arm, and the usual result is either a severe sprain of the wrist, or dislocation of the bones of the forearm backwards at the elbow-joint.
2. The carpal surface of the radius slopes forwards, and therefore the posterior edge of the bone receives the greater part of the shock ; there is as a result rotation of the lower fragment backwards on the transverse diameter of the forearm.
3. The carpal surface of the radius slopes downwards and outwards to the radial edge of the arm ; therefore the radial edge of the bone receives the principal part of the shock through the ball of the thumb.
As a result this edge of the lower fragment is displaced upwards to a greater extent than the ulnar edge of the fragment, that any such case has as yet been described.
The primary penetration is the result of the direction of the force causing the fracture; a return of the deformity, in consequence of improper treatment, is due to muscular action. Too much stress has been laid on the action of the supinator longus and the extensors of the thumb; they no doubt act, but it must be remembered that all the muscles (flexors and extensorsj which pass from the forearm to the carpus and hand to the radial side of the ulnar attachment of the triangular ligament, assist in causing the deformity.
There is no change in the position of the ulna. The normal projection of the head of the bone on the back of the wrist disappears, in consequence of the passage backwards of the carpus and hand. The projection of the styloid process of the ulna at the ulnar edge is due to the passage of the carpus and hand to the radial side, as already described.
I have never been able to satisfy myself that the transverse diameter of the forearm above the line of fracture is diminished. terior surface of the lower fragment, on the carpus, and ball of the thumb, tend to counteract the action of the posterior splint, which is the essential in the treatment of these cases, thickly padded over the lower fragment, so as to compel it. to pass forwards, the bandage being applied from above downwards, so as to remedy the rotation backwards of the lower fragment. The posterior splint should only extend to the bases of the fingers ; the anterior splint should only pass downwards to the lower end of the upper fragment, or if it passes to the palm of the hand, the portion of it corresponding to the normal projection of the lower end of the radius, carpus, and ball of the thumb should be removed, so as to have no counter pressure on these projecting points acting in opposition to the posterior splint. The fingers should be free from the commencement of the treatment; they should be moved by the surgeon* daily, in order to prevent stiffening, which is easily prevented by these simple means, but most difficult to cure after it has once occurred.
